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REPLY  TO 
ATTENTION  OF: 


NEDED 


OCT  2 


Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen:  W 

I  am  forwarding  to  you  a  copy  of  the  Baker  Floodwater  Reservoir/  Slte-8 
Phase  I  Inspection  Report,  which  was  prepared  under  the  National  Program 
for  Inspection  of  Non-Federal  Dams.  This  report  Is  presented  for  your 
use  and  Is  based  upon  a  visual  Inspection,  a  review  of  the  past 
performance  and  a  brief  hydrological  study  of  the  dam.  A  brief 
assessment  Is  Included  at  the  beginning  of  the  report.  I  have  approved 
the  report  and  support  the  findings  and  recommendations  described  In 
Section  7  and  ask  that  you  keep  me  Informed  of  the  actions  taken  to 
Implement  them.  This  follow-up  action  Is  a  vitally  Important  part  of 
this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  ^en  furnished  the  owner.  New  Hampshire 
Water  Resources  Board,  Concord,  New  Hampshire  03301. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  In  carrying  out  this  program. 

Sincere ly. 


Incl 

As  stated 


MAX  B.  SCHEIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  -  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  No.:  00178  --- 

Name  of  Dam;  Baker  Floodwater  Reservoir  Site  8 

Town:  Dorchester  ‘ 

County  and  State:  Grafton,  New  Hampshire 

Stream:  South  Branch  Baker  River 

Date  of  Inspection;  May  17,  1979 


'■  Baker  River  Floodwater  Reservoir  Site  8  is  a  1,46  2  feet., 
long  62  foot, high  earthen  structure.  There  are  four  different 
fill  zones  in  the  dam  including  a  cutoff  wall.  Top  width  of 
the  dam  is  14  f«t.  The  upstream  and  downstream  embankments 
are  on  a  2H  horizontal  to  1  vertical  slope  .'^Appurtenant 
structures  consist  of  a  principal  spillway,  Saint  Anthony's 
Falls  (SAF)  type  stilling  basin  and  an  eit^gency  spillway. 

The  principal  spillway  has  two  inlets^-a^low  stage  orifice 
and  a  high  stage,  covered  top  ^ptilway.  The  inlets  discharge 
through  a  riser  to  a  5  f.o<>t''diameter  concrete  pipe.  There  is 
a  30  inch  diametet -ga'ted  pond  drain.  The  dam  construction 
was  completed  in  September  of  1968.  Plans,  design  calcula¬ 
tions,  and  construction  data  were  prepared  by  the  Soil 
Conservation  Service  and  are  available  for  inspection. 

'  The  visual  inspection  revealed  that  the  dam  is  in^good 
condition.  The  inspection  revealed  the  follov'ing:  surface 
deterioration  of  the  concrete  of  the  riser  structure,  debris 
on  the  low  stage  trash  rack,  and  separation  of  the  wingivall 
and  training  wall  of  the  outlet  works  structure. 

Based  on  the  intermediate  size  of  the  dam  and  its  high 
hazard  classification  and  in  accordance  with  Corp  of  Engineers 
guidelines,  the  test  flood  inflow  is  equal  to  the  Probable 
Maximum  Flood  (PMF)  or  29,000  cfs.  The  routed  test  flood 
outflov/  of  20,500  cfs  o'-zertops  the  dam  by  0.4  foot.  VJith  the 
v/ater  surface  at  the  top  of  the  dam,  the  spillways  will  pass 
84  percent  of  the  routed  test  flood  outflow.  As  there  is  a 
high  hazard  to  loss  of  life  from  large  flo'ws  dc'wnstream.  a 
review  of  the  capacity  of  the  spillways  for  thier  ability  to 
pass  H  the  PMF  was  made.  The  results  indicate  that  the  h 
PMF  inflow  of  14,500  cfs  would  result  in  a  routed  PMF 


outflow  of  7,000  cfs.  As  the  total  capacity  of  the  spillways 
is  17,310  cfs,  there  will  be  a  freeboard  of  2.6  feet.  The  hy¬ 
draulic  design  calculations  indicate  that  the  principal  spill¬ 
way  was  designed  for  a  100  year  frequency  flood.  The  crest 
elevation  of  the  dam  was  designed  using  a  total  watershed 
runoff  of  10.1  inches. 

It  is  recommended  that  the  owner  engage  a  qualified 
engineer  to  investigate  the  separation  of  the  wingwall  and 
training  wall  of  the  outlet  works  structure  and  to  design 
modifications  to  that  structure  to  alleviate  the  problem. 
Remedial  measures  include  development  of  a  downstream  warning 
system  in  the  event  of  emergency  conditions,  and  repair  of 
the  deteriorating  concrete  surface  of  the  riser  structure. 

The  recommendations  and  remedial  measures  are  described 
in  Section  7  and  should  be  addressed  within  two  years  after 
receipt  of  this  Phase  I  -  Inspection  Report  by  the  owner. 


HOWARD  NEEDLES  TAMMEN  &  BERGFNDOFF 
. . Boston,  Massachusetts 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam.  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  Investigation;  however,  the  investigation  is  in¬ 
tended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that 
the  reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  rhe  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam.  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  there  by  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  in¬ 
adequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillv/ay  capacity  and  serves  as  an  aide  in  determin¬ 
ing  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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NATIONAL  DAI4  INSPECTION  PROGRAJ:^ 
PHASE  I  INSPECTION  REPORT 
BAKER  FLOODWATER  RESERVOIR  SITE  8 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority .  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New  England 
Region.  Howard,  Needles,  Tammen  &  Bergendoff  has  been  re¬ 
tained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  New  Hampshire.  Authorization 
and  notice  to  proceed  were  issued  to  Howard,  Needles,  Tammen 
&  Bergendoff  under  a  letter  of  March  30,  1979  from  John  P. 
Chandler,  Colonel,  Corps  of  Engineers.  Contract  No.  BACW33- 
79-C-0060  has  been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten  the 
public  safety  and  thus  permit  correction  in  a  timely  manner 
by  non-Federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inven¬ 
tory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location.  Baker  Floodwater  Reservoir  Site  8  (Baker 
Dam  Site  8  also  known  as  South  Branch  Dam)  is  located  on  the 
South  Branch  Baker  River  approximately  1  mile  upstream  from 
Route  118  in  the  Town  of  Dorchester,  New  Hampshire.  The  dam 
is  shov/n  on  U.S.G.S.  Quadrangle  Wentworth,  New  Hampshire,  wi 
approximate  coordinates  N43°46'30",  W71°54'54",  Grafton 
County,  New  Hampshire.  The  location  of  Baker  Dam  Site  8  is 
shown  on  the  preceding  page. 


b.  Description  of  Dam  and  Appurtenances.  Baker  Dam  Site 
8  is  an  earthen  embankment  structure.  Total  length  of  the 
dam  according  to  existing  drawings  is  1,462  feet.  Maximum 
structural  height  is  73  feet,  and  the  height  from  the  top  of 
dam  to  the  streambed  is  62  feet.  According  to  the  plans 
there  are  four  different  fill  zones  in  the  structure,  which 
include  a  cutoff  wall.  Top  width  of  the  dam  is  14  feet.  The 
embankment  is  on  a  2h  horizontal  to  1  vertical  slope  both  up 
and  downstream. 

Appurtenant  structures  consist  of  a  concrete  riser  and 
pipe  principal  spillway  with  a  covered  top  inlet.  There  are 
two  stages  to  the  inlet  structure,  a  low  stage  orifice  and  a 
high  stage  covered  inlet.  The  riser  discharges  through  a 
5.0  foot  diameter  concrete  pipe  and  Saint  Anthony's  Falls 
(SAF)  Type  stilling  basin.  The  emergency  spillway  is  located 
on  the  left  side  of  the  dam  and  has  a  width  of  400  feet.  It 
is  an  excavated  earthen  structure  with  a  vegetative  cover. 

A  30  inch  diameter  pend  drain  can  be  operated  from  the  riser 
structure  to  drain  the  pond  by  a  30  inch  gate  valve. 

Figures  1  and  2,  located  in  Appendix  B,  show  a  plan  of 
the  dam  and  appurtenant  structures.  Photographs  of  each 
structure  are  shown  in  Appendix  C. 

c.  Size  Classification.  Intermediate  (hydraulic  height  - 
62  feet,  storage  -  4, 784  acre-feet)  classification  based  on 
height  being  between  40  and  100  feet  and  storage  being  between 
1,000  acre-feet  and  50,000  acre-feet  as  given  in  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification.  The  potential  for  hazard 
posed  by  this  dam  is  classified  as  high.  Failure  of  the  dam 
at  maximum  pool  elevation  (top  of  dam)  would  probably  result 
in  a  total  flood  v/ave  averaging  approximately  20  feet  high 
through  the  reach  studied.  About  8  dwellings  would  probably 
be  inundated  and  two  major  roads  would  be  affected. 

e.  Ownership.  This  dam  is  owned  by  the  New  Hampshire 
Water  Resources  Board,  37  Pleasant  Street,  Concord, 

New  Hampshire. 

f.  Operator.  This  dam  is  maintained  and  operated  by  the 
New  Hampshire  Water  Resources  Board.  Chairman  of  the  Water 
Resources  Board  is  Mr.  George  McGee,  Sr.;  Mr.  Vernon  Kncwlton 
is  Chief  Engineer,  Telephone  No.  603/271-1110. 

g.  Purpose  of  Dam.  This  dam  is  used  for  flcodwater 
control.  The  normal  pool  is  maintained  by  the  low  stage  intake 
in  the  riser.  The  storage  between  the  low  stage  outlet  and  the 
emergency  spillway  crest  is  used  to  retard  flood  flows  of  up 

to  a  100  year  frequency. 


h.  Design  and  Construction  History,  The  construction 
of  this  dam  was  completed  in  September  of  1968.  Design  and 
construction  inspection  of  this  dam  were  done  by  the  Soil 
Conservation  Service,  Durham,  New  Hampshire.  The  construction 
contractor  was  Landers  and  Griffin,  Inc. ,  Portsmouth, 

New  Hampshire.  In  1977,  drain  fill  was  added  to  the  fill 
behind  the  wingwalls  immediately  downstream  of  the  SAF  stilling 
basin. 

i.  Normal  Operating  Procedures.  The  normal  pool  is 
maintained  by  the  low  stage  inlet  on  the  riser.  Under  flood 
conditions,  when  the  capacity  of  the  low  stage  orifice  is 
exceeded,  the  storage  is  utilized.  The  high  stage  outlet 
will  reach  maximum,  design  discharge  before  the  reservoir 
reaches  the  crest  of  the  emergency  spillway.  The  dam  does 
not  require  any  manual  operation  in  order  to  function. 


1. 3  Pert4.nent  Data 

a.  Drainage  Area.  The  area  tributary  to  Baker  Dam  Site  8 
consists  of  16.04  square  miles  of  wooded,  mountainous  terrain. 
There  is  little  upstream  development.  Maximum  elevation  in  uhe 
watershed  is  2,564  feet  MSL.  The  design  flood  pool  elevation  is 
1,060.2  feet. 

The  shoreline  and  banks  of  the  reservoir  are  clear  of 
trees.  However,  the  land  surrounding  this  area  is  heavily 
wooded  and  mountainous.  There  are  no  cottages,  docks  or 
recreational  facilities  on  the  reservoir. 

b.  Discharge  at  Dam  Site 

(1)  Outlet  works  for  Baker  Dam  Site  8  consist  of  an 
emergency  spillway,  a  riser  with  a  low  stage  orifice  and  a 
high  stage  covered  top  spillway,  and  a  30  inch  pond  drain  pipe 
controlled  by  a  30  inch  gate  valve.  Invert  of  the  pond  drain 
is  at  1,012.0  feet.  Maximum  discharge  of  the  pipe  when  the 
reservoir  is  at  the  normal  pool  level  of  1,023.0  feet  is  about 
91  cfs.  The  low  stage  orifice  has  two  openinas  each  36  inch 
by  17  inches  in  size  set  at  invert  1,023.0.  Capacity  of  the 
low  stage  inlet  when  the  reservoir  is  at  the  crest  of  high 
stage  inlet  (1,050.0  ft.)  is  236  cfs.  The  high  stage  covered 
inlet  crest  set  at  elevation  1,050.0  feet  has  a  capacity  of 
628  cfs  when  the  water  level  is  at  the  emergency  spillway 
crest  of  1,064.5  feet.  The  400  foot  wide  emergency  spillway 
has  a  crest  at  elevation  of  1,064.5  feet.  When  the  water 
surface  is  at  the  top  of  dam  (elevation  1,070.5)  the  spill- 
wav  will  have  a  capacity  of  16,560  cfs. 


(2)  There  are  no  records  available  of  maximun 
dishcarge  at  the  site.  However,  during  the  inspection  of 
the  dam  on  May  17,  1979,  it  was  noted  that  debris  on  the 
face  of  the  dam  reached  to  about  elevation  1,040.4  which 
would  correspond  to  a  discharge  of  about  190  cfs. 

(3)  The  spillway  and  riser  capacity  with  the  water 
surface  at  the  top  of  the  dam  is  approximately  17,310  cfs 
at  elevation  1,070.5. 

(4)  Spillway  and  riser  capacity  with  the  v;ater  surface 
elevation  at  the  test  flood  elevation  of  1,070.9  feet  is 
approximately  19,360  cfs. 

(5)  The  total  project  discharge  at  the  test  flood 
elevation  of  1,070.9  feet  is  20,500  cfs. 

c.  Elevation  (feet  above  MSL) 

(1)  Streambed  at  centerline  of  dam  -  1,007.5. 

(2)  Maximum  tail water  -  unknown. 

(3)  Upstream  portal  invert  pond  drain  -  1,012.0. 

(4)  Normal  pool  -  1,023.0. 

(5)  Full  flood  control  pool  -  1,060.2. 

(6)  Spillway  crest  (emergency  spillway)  -  1,064.5. 

(riser  crest)  -  1,050.0. 

(7)  Design  surcharge  -  1,060.2. 

(3)  Top  Dam  -  1,070.5. 

(9)  Test  Flood  Surcharge  -  1,070.9. 

d.  Reservoir  (miles) 

(1)  Length  of  Maximum  Pool  -  1.23. 

(2)  Length  of  Normal  Pool  -  0.5. 

(3)  Length  of  Flood  Control  Pool  -  1.14. 

e.  Storage  (gross  acre-feet) 


(1)  Normal  Pool-  143.0 


(2)  Flood  Control  Pool  -  3,150. 

(3)  Emergency  Spillway  Crest  -  3,760. 

(4)  Top  Dam  -  4,784. 

E.  Reservoir  Surface  (acres) 

(1)  Normal  Pool  -  30. 

(2)  Flood  Control  Pool  -  140. 

(3)  Emergency  Spillway  Crest  -  161. 

(4)  Test  Flood  Pool  -  177. 

(5)  Top  Dam  -  177. 
j.  Dam 

(1)  Type  -  earth. 

(2)  Length  -  1,462  feet. 

(3)  Height  -  62  feet  hydraulic 

73  feet  structural 

(4)  Top  Width  -  14  feet. 

(5)  Side  Slopes  -  2H  horizontal  to  1  vertical 

up  and  downstream. 

(6)  Zoning  -  4  zones  of  fill. 

(7)  Impervious  core  -  none. 

(8)  Cutoff  -  zone  1  fill. 

(9)  Grout  Curtain  -  none. 

LO)  Other  -  none. 

1 .  Diversion  and  Regulating  Tunnel 
See  Section  j  below. 


L .  Principal  Spillway 

(1)  Type  -  Concrete  Riser  Covered  Top  -  60  inch  diameter 
discharge  pipe  through  dam. 


(2)  Length  of  Weir  -  30  feet  total. 

(3)  Crest  Elevation  -  1,050.0. 

(4)  Gates  -  none. 


(5)  U/S  Channel  -  none. 

Emergency  Spillway 

(1)  Type-Earth,  overflow 

(2)  Length  of  Weir  -  400  feet 

(3)  Crest  Elevation  -  1,064.5 

(4)  Gates  -  none 

(5)  U/S  Channel  -  Approach  channel  from 
reservoir  is  400  feet  wide  with  4:1 
side  slopes. 

(6)  Downstream  Channel.  Immediately  downstream  of  the 
dam  a  channel  was  constructed  for  a  distance  of  350  feet  and 
lined  with  riprap  on  the  bottom  and  sides.  The  natural 
channel  downstream  is  about  20  feet  wide.  There  are  trees  on 
both  sides  of  the  channel.  Erosion  due  to  high  flows  was 

vident  along  the  banks. 

j.  Regulating  Outlets.  The  normal  level  of  the  reservoir 
is  controlled  by  two  36  inch  by  17  inch  orifice  inlets  set  in 
rhe  riser  at  invert  elevation  1,023.0.  There  is  a  trash  rack 
for  each  opening  but  no  control  gates.  The  30  inch  pond  drain 
pipe  set  at  invert  1,012.0  extends  176  feet  into  the  reserovir 
from  the  riser  and  has  a  trash  rack  at  the  intake.  The  pipe 
is  controlled  at  the  riser  by  a  -30  inch  gate  valve. 


SECTION  2 
ENGINEERING  DATA 


2.1  Design 

A  complete  set  of  design  data  including  layout,  hydrauli 
design,  foundation  and  embankment  design,  geology  and  soils 
reports,  structural  design,  quantities  and  specifications  are 
available  for  Baker  Dam  Site  8.  In  addition,  there  are 
construction  drawings  available.  Design  of  the  dam  was  done 
by  the  Soil  Conservation  Service,  Durham,  New  Hampshire. 

2.2  Construction 


The  dam  construction  was  completed  in  September  of  1968. 
A  complete  record  of  construction  documents  were  made  avail¬ 
able.  These  documents  include  as-built  plans,  job  diaries, 
surveying  records,  test  drilling  logs,  compaction  test 
results,  concrete  tests  and  certificate  of  completion.  Con¬ 
struction  was  by  Landers  and  Griffin,  Inc.,  Portsmouth, 

New  Hampshire,  and  was  inspected  by  the  soil  conservation 
Service,  Durham,  New  Hampshire. 

In  1977,  drain  fill  was  added  behind  the  wingwalls  at 
the  downstream  end  of  the  discharge  channel. 

2 . 3  Operation 

Normally,  the  pond  drain  line  gate  is  closed.  The 
normal  level  of  1,023.0  is  maintained  by  the  low  stage 
orifice  openings.  The  principal  spillway  riser  and  reser¬ 
voir  storage  is  designed  to  retard  runoff  from  up  to  a  100 
year  frequency  storm  without  discharge  occurring  in  the 
emergency  spillway  (crest  1,064.5). 


2.4  Evaluation 


a.  Availability .  Engineering  data  available  for  Baker 
Dam  Site  8  consists  of  the  information  outlined  in  Sections 
2.1  and  2.2.  The  plans,  design  data  and  construction  records 
are  available  at  the  offices  of  the  Soil  Conservation  Service 
Federal  Building,  Durham,  New  Hampshire  03824. 

b.  Adequacy .  A  complete  set  of  design  and  construction 
data  did  allow  for  a  definative  review  within  the  confines 

of  this  Phase  I  -  Inspection  Report.  Therefore,  the  adequacy 


of  this  dam  is  based  on  the  design  and  construction  data 
reviewed,  visual  inspection,  past  performance  history  and 
sound  engineering  judgment. 

c.  Validity .  The  field  investigation  indicated  that 
the  external  features  of  Baker  Dam  Site  8  substantially  agree 
with  those  shown  on  the  available  plans. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General .  The  field  inspection  of  Baker  Dam  Site  8 
was  made  on  May  17,  1979.  The  inspection  team  consisted  of 
personnel  from  Howard,  Needles,  Tammen  &  Bergendoff  and 
Geotechnical  Engineers,  Inc.  A  representative  of  the 

New  Hampshire  Water  Resources  Board  was  also  present  during 
the  inspection.  Inspection  checklists,  completed  during  the 
inspection,  are  included  in  Appendix  A.  At  the  time  of 
inspection  the  water  level  was  0.4  feet  above  the  invert  of 
the  low  stage  intake.  The  upstream  face  of  the  dam  could 
only  be  inspected  above  this  water  level. 

b.  Dam.  Visual  inspection  indicates  the  dam  is  in 
excellent  condition. 

The  dam  is  an  earth  embankment  1,462  feet  long  and  62 
feet  high.  The  embankment  consists  of  a  wide  upstream  zone 
of  sand  and  silty  sand  and  a  downstream  zone  of  poorly-graded 
gravel.  A  cutoff  trench  extends  below  the  central  portion  of 
the  dam.  There  is  a  trench  drain  and  blanket  drain  beneath  the 
downstream  section  of  the  dam. 

An  unpaved  emergency  spillway  has  been  cut  into  the  left 
abutment  and  an  outlet  works  consisting  of  a  drop  inlet 
structure,  a  concrete  conduit  through  the  dam  and  an  outlet 
structure  is  located  near  the  right  abutment. 

Upstream  Slope 


The  upstream  slope  is  2.5  horizontal  to  1  vertical. 
Reservoir  storage  was  such  that  the  entire  upstream  slope 
was  inspected.  The  slope  is  well  turfed  and  in  good  con¬ 
dition,  as  shown  in  Photo  No.  3. 

Crest 


The  crest  of  dan  is  14  feet  wide  and  is  grass  covered 
with  grass  with  the  exception  of  an  unpaved  roadway  which  is 
shown  in  Photo  No.  5.  No  significant  misalignment  of  the 
crest  was  observed. 

Downstream  Slope 


The  downstream  slope  is  2.5  horizontal  to  1  vertical. 

The  slope  shown  in  Photos  !lo.  4  and  6  is  grass  covered  and  in 
good  condition. 


No  seepage  or  damp  areas  were  observed  along  the  toe  of 
the  dam. 

The  dam  has  a  trench  drain  and  blanket  drain  which  exit 
the  discharge  channel  just  below  the  stilling  basin.  At  the 
time  of  inspection,  these  drain  pipes  were  clear  and  dry. 

c.  Appurtenant  Structure.  Visual  inspection  of  the 
concrete  riser  spillway  structure,  emergency  spillway  and 
outlet  works  structure  did  not  reveal  any  evidence  of  stabil¬ 
ity  problems.  The  riser  structure  generally  appeared  to  be 
in  good  condition,  except  for  surface  deterioration  in  the 
form  of  staining,  cracks  and  scaling.  Photos  No.  7,  8,  9  and 
10.  The  spillway  trash  racks  and  service  ladder  are  in  good 
condition.  No  rust  or  peeling  of  the  protective  coating 
were  noted. 

The  concrete  riser  structure  (principal  spillway)  consists 
of  three  elements:  An  overflow  control  with  a  low  stage  inlet 
and  a  high  stage  crest,  a  vertical  transition  and  a  closed 
discharge  conduit.  The  riser  structure  is  placed  in  the  embank 
ment.  Visual  inspection  revealed  that  the  riser  structure 
appeared  to  be  in  good  condition,  except  for  water  staining, 
cracks  and  extensive  surface  scaling  in  the  form  of  loss  of 
surface  mortar  and  in  some  locations  loss  of  coarse  aggregate 
particles . 

The  30  inch  diameter  pond  drain  pipe,  intake  and  gate 
could  not  be  inspected  as  they  were  under  water.  The  gate 
and  control  mechanism  are  housed  in  the  concrete  riser  tower. 
The  control  mechanism  appeared  to  be  in  good  condition. 

The  trash  racks  at  the  low  and  high  flow  control  stages 
consist  of  a  standard  shape  angles  and  grating.  Both  trash 
rack  assemblies  are  in  good  condition.  No  rust  or  peeling  of 
the  protective  coating  was  noted.  The  low  stage  trash  rack 
structure  is  filled  with  debris. 

The  emergency  spillway  is  a  grass  covered  excavation  in 
the  left  abutment  passing  around  the  dam.  The  spillway  is 
shown  in  Photos  No.  18,  19  and  20. 

The  earth  spillway  is  in  good  condition.  The  channel 
downstream  of  the  emergency  spillway  is  heavily  .wooded. 


The  outlet  works  structure  at  the  toe  of  earth  dam  con¬ 
sists  of  60  inch  reinforced  concrete  pipe  and  Saint  Anthony's 
Falls  Type  stilling  basin  structure  with  u-type  training  walls 
and  v/ingwalls,  see  Photos  No.  12  and  13. 
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visual  inspection  of  the  outlet  works  structure  reveals 
that  the  concrete  surface  is  generally  in  good  condition 
except  for  the  wingwalls  which  have  moved  approximately  2.5 
inches  from  the  training  walls.  The  movement  is  horizontal 
(sliding)  as  seen  in  Photos  No.  14,  15,  16  and  17  causing 
a  cutting  of  the  plastic  waterstops.  There  appears  to  be 
no  rotational  movement.  The  movement  of  the  wingwalls  does 
not  pose  a  safety  problem  to  the  dam. 

The  discharge  channel  below  the  stilling  basin  extends  for 
a  distance  of  350  feet  downstream  of  the  outlet  works  (Photo 
No.  12) .  The  channel  is  lined  with  rock  riprap  and  is  in 
excellent  condition. 

d.  Reservoir  Area.  The  reservoir  area  is  in  mountainous 
terrain.  The  shoreline  is  clear  of  trees.  There  are  no 
cottages,  docks  or  recreational  facilities  on  the  reservoir. 
Debris  was  noted  on  the  upstream  face  of  the  dam. 

e.  Downstream  Channel.  The  stream  regains  the  natural 
channel  downstream  of  the  riprap  lined  outlet  channel.  The 
natural  channel  is  about  20  feet  wide  and  both  banks  are  lined 
with  trees.  Some  debris  was  noted  in  the  channel.  The  banks 
show  some  signs  of  erosion  due  to  high  flows. 

3 . 2  Evaluation 

Visual  examination  indicates  generally  the  dam  is  in 
good  condition.  The  inspection  revealed  the  following: 

(a)  Some  surface  deterioration  in  the  form  of  staining, 
cracking  and  scaling  of  the  concrete  on  the  riser  portion  of  the 
principal  spillway. 

(b)  Debris  on  the  low  stage  trash  rack. 

(c)  Separation  of  the  wingwalls  and  training  walls 
of  the  outlet  works  structure  due  to  movement  (sliding)  of 
the  wingwalls. 


SECTION  4 

OPERATIONAL  PROCEDURES 


Procedure 


Baker  Dam  Site  8  is  used  for  floodwater  control.  Under 
normal  operating  procedures,  the  dam  is  left  to  function  as 
designed.  The  normal  pool  level  is  maintained  by  the  low 
stage  orifice  openings  in  the  riser.  Flood  events  of  up  to 
a  100  year  frequency  are  retarded  by  the  reservoir  storage 
between  the  normal  pool  and  the  emergency  spillway  crest. 

The  emergency  spillway  is  utilised  only  with  events  greater 
than  a  100  year  frequency. 

4.2  Maintenance  of  Dam 


The  dam  is  inspected  on  an  annual  basis  by  the  New 
Hampshire  Water  Resources  Board  and  the  Soil  Conservation 
Service.  Maintenance  is  undertaken  as  a  result  of  the  in¬ 
spection  on  an  as  needed  basis.  The  dam  is  visited  on  a 
monthly  basis  by  personnel  of  the  Water  Resources  Board. 

4 . 3  Maintenance  of  Operating  Facilities 

Maintenance  of  the  outlet  works  is  performed  as  in 
Section  4.2. 

4 . 4  Description  of  Warning  Sy^stems 

There  are  no  warning  systems  in  effect  for  this  facility. 

4.5  Evaluation 


The  current  operation  and  maintenance  procedures  for 
this  facility  appear  to  be  adequate  to  insure  that  any  problems 
encountered  can  be  remedied  within  a  reasonable  period  of  time. 
However,  the  owner  should  establish  a  downstream  warning  system 
to  follow  in  the  event  of  emergency^  conditions. 


SECTION  5 

HYDROLOGY  AND  HYDRAULIC  ANALYSIS 


5.1  Evaluation  of  Features 


a.  General .  Baker  Dam  Site  8  is  an  earthen  embankment 
dam  1,462  feet  long  with  a  hydraulic  height  of  62  feet.  The 
dam  is  constructed  with  four  fill  zones  and  a  earth  fill 
core.  Appurtenant  works  consist  of  two  stage  riser  and  5.0 
foot  diameter  concrete  pipe  which  discharges  to  a  Saint 
Anthony's  Falls  type  stilling  basin,  an  emergency  spillway 
400  feet  wide  and  a  30  inch  diameter  gated  pond  drain. 

The  dam  is  used  for  floodwater  control.  The  dam  is 
classified  as  intermediate  in  size  having  a  height  of  62 
feet  and  maximum  storage  of  4,784  acre-feet. 

b.  Design  Data.  According  to  the  Soil  Conservation 
Service  design  data,  this  dam  is  constructed  to  retard  flood 
flows  of  up  to  a  100  year  frequency  storm  without  utilizing 
the  emergency  spillway.  The  design  flood  control  elevation 
is  1,060.2  feet  or  4.3  feet  below  the  emergency  spillway 
crest.  Total  runoff  for  this  condition  is  3.62  inches  during 
a  six  hour  Type  IIB  storm.  The  crest  elevation  of  the  dam 
was  designed  using  a  total  watershed  runoff  of  10.10  inches. 

The  structure  is  classified  as  having  a  "C"  hazard  which  is 
defined  as  "dams  located  where  failure  may  cause  loss  of 
life,  serious  damage  to  homes,  industrial  and  commercial 
buildings,  important  public  utilities,  main  highways  or  rail¬ 
roads  . 

c.  Experience  Data.  There  are  no  records  available 
of  maximiam  discharge  at  the  dam  site.  However,  during  the 
inspection  of  the  dam  on  May  17,  1979,  it  was  noted  that 
debris  on  the  face  of  the  dam  reached  to  about  elevation 
1,040.4  which  v/ould  correspond  to  a  discharge  of  about  190  cfs. 

d.  Visual  Observations.  No  evidence  of  damage  to  any 
portion  of  the  project  from  overtopping  was  visible  at  the 
time  of  inspection. 

e.  Test  Flood  Analysis.  Even  though  detailed  design 
and  operational  data  are  available  for  this  dam,  a  hydrologic 
evaluation  was  performed  using  a  test  flood  equal  to  the 
Probable  Maximum  Flood  (PMF)  as  determined  from  Guide  Curves 
issued  by  the  Corps  of  Engineers.  Based  on  a  drainage  area  of 
16.04  square  miles,  it  was  estimated  that  the  test  flood 
inflow  at  Baker  Dam  Site  8  would  be  29,000  cfs.  Follcwing 

the  guidance  for  Estimating  Effect  of  Surcharge  Storage  on 
Maximum  Probable  Discharge  results  in  a  routed  test  flood 
outflow  discharge  of  20,500  cfs.  As  the  maximum  capacity 
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of  the  spillways  at  the  top  of  dam  is  17,310  cfs  (approxi¬ 
mately  84  percent  of  the  routed  test  flood  outflow) ,  the 
test  flood  will  result  in  the  dam  being  overtopped  by 
approximately  0.4  feet.  The  test  flood  was  routed  with  the 
water  surface  starting  at  the  normal  pool  elevation. 

As  there  is  a  high  hazard  to  loss  of  life  from  large 
flows  downstream  of  the  dam  (resulting  from  dam  failure) , 
and  dam  failure  resulting  from  overtopping  would  significantly 
increase  the  hazard  to  loss  of  life  downstream  from  the  dam, 
a  review  of  the  spillway  capacity  for  its  ability  to  pass  h 
the  PMF  was  made.  This  analysis  indicates  that  the  test  flood 
inflow  would  be  approximately  14,500  cfs.  Following  the 
guidance  for  Estimating  Effect  of  Surcharge  Storage  on  Maximum 
Probable  Discharge  results  in  a  routed  h  PMF  outflow  of  7,000 
cfs.  As  the  total  capacity  of  the  spillways  at  the  top  of 
dam  is  17,310  cfs,  the  spillway  can  safely  pass  the  routed  h 
PMF  outflow  with  a  free  board  of  approximately  2.6  feet. 

f.  Dam  Failure  Analysis.  The  impact  of  failure  of  the 
dam  at  maximum  pool  (top  of  dam)  was  assessed  using  the  "Rule 
of  Thumb"  Guidance  for  Estimating  Downstream  Hazard  Hydrograph 
issued  by  the  Corps  of  Engineers.  The  analysis  covered  the 
reach  extending  from  the  dam  to  a  point  5.5  miles  downstream 
at  the  intersection  of  Route  25  and  118  with  the  South  Branch 
Baker  River.  The  downstream  channel  stage,  prior  to  breach 
of  dam,  with  the  spillway  discharging  at  full  capacity,  will 
be  3  feet  above  the  river  bank  or  about  8  feet  from  the  stream 
bed.  After  breach,  the  total  flood  wave  height  of  25  feet  at 
the  dam  will  be  reduced  to  about  a  17  foot  height  by  the  end 
of  the  reach  studied.  About  8  dwellings  along  this  reach  will 
probably  be  inundated.  Two  major  roads, Route  118,  one  mile 
downstream  of  the  dam  and  Route  25,  5.5  miles  downstream  will 
be  affected  by  the  floodwave. 


SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observation.  The  visual  inspection  did  not 
disclose  any  immediate  stability  problems.  Although  some 
movement  of  the  wingwall  on  the  outlet  works  was  observed, 
it  did  not  pose  a  problem  to  the  safety  of  the  dam. 

b .  Design  and  Construction  Data 

Design  drawings  and  construction  specifications  exist 
and  indicate  the  dam  is  a  zoned  embankment  consisting  of  a 
wide  upstream  zone  of  silty  sand,  sand  and  a  downstream 
zone  of  poorly-graded  gravel.  A  cutoff  trench  extends  below 
the  central  portion  of  the  dam.  The  cutoff  trench  extends  up 
both  abutments,  but  its  depth  could  not  be  determined  from 
the  available  drawings. 

A  Drainage  trench  and  blanket  drain  are  located  beneath 
the  downstream  zone  of  the  embankmen !■ . 

A  grass-covered  emergency  spillway  passes  around  the 
embankment  on  the  left  abutment. 

Construction  records  indicate  that  the  dam  and  appurtenant 
structures  were  built  according  to  the  plans  and  specifications. 

A  review  of  the  design  calculations  and  drawings  was 
made  in  order  to  determine  the  cause  of  movement  of  the  wing- 
walls  at  the  outlet  works.  The  movement  is  horizontal.  There 
appears  to  be  no  rotational  movement,  probably  because  the  end 
of  wingwall  is  embedded  in  the  riprap  placed  below  the  wall 
to  shape  the  discharge  channel. 

The  wingwalls  were  designed  as  cantilever  walls,  expan¬ 
sion  joints  with  water-stop  ware  placed  between  the  training 
walls  and  cantilever  wingwalls. 

c.  Operating  Records.  No  operating  records  are  available. 

d.  Post  Construction  Changes.  The  outlet  pipes  of  the 
foundation  drainage  system  originally  passed  immediately  behind 
the  outlet  works  training  walls  and  exited  through  the  wingwalls 
as  shown  in  Photo  No.  13.  In  1977,  in  order  to  provide  better 
drainage  around  the  SAF  outlet,  the  location  of  the  drain  pipes 
was  moved  away  from  the  outlet  works  and  carried  below  the  struc 
true  to  outlet  into  the  discharge  channel.  The  new  drain  pipe 


outlets  were  below  the  water  surface  at  the  tine  of  inspection. 
The  work  included  plugging  of  the  old  drain  pipes,  placeinent 
of  new  drain  fill  material  around  the  relocated  drain  pipe 
and  placement  of  the  k  inch  thick  plates  behind  each  separation 
of  the  training  wall  and  wingwall.  All  modifications  were 
designed  by  the  Soil  Conservation  Service. 

Piezometers  were  installed  behind  each  wingwall  in  1973 
as  part  of  the  investigation  to  remedy  the  wall  movement.  The 
study  was  conducted  by  professional  engineers  from  the  New 
Hampshire  State  SCS  office  in  conjunction  with  professional 
engineers  from  the  regional  SCS  office  in  Bromall,  Pennsylvania. 
The  above  noted  modifications  are  based  on  recommendations  ^rom 
this  study.  The  report  entitled  "Report  on  Investigation  of 
Structural  Deficiency  -  Site  8,  Baker  River  Watershed  -  Grafton 
County,  New  Hampshire,"  dated  March  1976  is  available  on  request 
from  the  SCS.  The  piezometer  pipes  may  be  seen  in  Photo  No.  12. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone 
2  and  in  accordance  with  the  recommended  Phase  I  guidelines  does 
not  warrant  seismic  analysis. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATION  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Condition.  The  visual  inspection  of  Baker  Floodwater 
Reservoir  Site  8  indicates  the  dam  is  in  good  condition.  The 
inspection  revealed  the  following: 

(1)  Some  surface  deterioration  in  the  form  of  staining, 
cracking  and  scaling  of  the  concrete  on  the  riser  portion  of 
the  principal  spillway. 

(2)  Debris  in  the  low  stage  trash  rack. 

(3)  Separation  of  the  wingwalls  and  training  walls  of  the 
outlet  works  structure  due  to  movement  (sliding  of  the  wingwalls) 

The  hydraulic  analysis  reveals  that  the  spillways  cannot 
pass  the  routed  test  flood  outflow  without  overtopping  the 
dam. 


b.  Adequacy .  A  complete  set  of  design  and  construction 
data  did  allow  for  a  definitive  review  within  the  confines  of 
this  Phase  I  -  Inspection  Report.  Therefore,  the  adequacy  of 
this  dam  is  based  on  the  design  and  construction  data  reviewed, 
visual  inspection,  past  performance  history  and  sound  engineer¬ 
ing  judgment. 

c.  Urgency.  This  dam  is  in  generally  good  condition. 

The  recommendations  and  remedial  measures  described  in  Sections 

7.2  and  7.3  should  be  accomplished  within  2  years  of  the  receipt 
of  this  Phase  I  -  Inspection  Report  by  the  owner. 

d.  Necessity  for  Additional  Information.  No  additional 
investigation  is  needed  to  complete  the  Phase  I  inspection. 

7.2  Recommendations 


There  are  no  recommendations  resulting  from  the  Phase 
Inspection. 

7 . 3  Remedial  Measures 

(a)  Clear  the  debris  from  the  trash  rack  on  the  low 
stage  inlet. 


(b)  Repair  the  deteriorating  surface  of  the  concrete 
on  the  riser  structure. 

(c)  Develop  a  downstream  warning  system  to  follow  in 
the  event  of  emergency  conditions. 

(d)  Continue  to  monitor  water  levels  behind  the 
outlet  structure  wingwalls  and  the  rate  (if  any)  of  further 
separation. 

(e)  Continue  the  periodic  inspections  on  a  biennial 
basis . 

(f)  The  installation  of  a  more  permanent  type  fencing 
around  the  outlet  works  should  be  considered. 

7. 4  Alternatives 

There  are  no  practical  alternatives  to  the  recommenda¬ 
tions  of  Section  7.2  and  7.3. 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


A-1 


PROJECT  Site  8.  Raker  Dam 


PARTY: 

G.  Slaney  -  HNTB 

2.  S.  Mazur  -  HNTB 
3^  D.  LaGatta  -  GEI 
4^  C.  Osgood  -  GEI 

5. 


DATE  May  17,  1070 _ 

TIME  1:00  P.M. _ 

WEATHER  Fair _ 

W.S.  ELEV.1023.4U.S.  _ ^DN.S 


6.. 

7. 

8.. 

9. 

10. 


PROJECT  FEATURE 
1«  Dam _ 

2.  Spillway.  Outlet  Works 

3.  and  Downstream  Channel 

4.  _ 


5. 

6.. 

7. 

8. 

9. 


INSPECTED  BY  REMARKS 

n.  .T.aGarra,,  C. .  Osgood - 

S.  Mazur _ 

G.  Slanev 


PERIODIC  INSPECTION  CHECK  LIST 


A- 2 


PROJECT  Baker  Sice  No.  8  Dam _  DATF  May  17^  1^79 

PROJECT  FEATURE  Earth  Embankment  NAME  D«  P-  LaGatta 


DISCIPLIN'E  Geotechnical  Engineer _  NAME  Osgood 


AREA  EVALUATED  CONDITION 


DAM  E>;3A\KMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

Unusual  Embankment  or  DoTOStream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 
y  t  T  t  i  o  r 


1070.5 

1023.4 

1040.00  estimated  from  debris  level. 

None  observed. 

No  pavement.  Grass  cover  with  wheel 
cracks. 

None  observed. 

None  observed. 

No  misalignment  observed. 

No  misalignment  observed. 

Good  except  for  joint  separation  of  wing 
walls  from  training  walls  at  principal 
spillway  outlet. 

None. 

No  damage  due  to  trespassers. 

Minor  surface  erosion  at  a  high  water¬ 
line  at  an  elevation  about  15  ft.  above 
the  pool. 

No  riprap  on  slopes. 

None  observed. 

None  observed. 

None  observed. 

12"  foundation  drain  outlets  are  dry  and 
clearn. 

None  apparent 

Measurement  points  at  joints  between  wing 
wall  and  training  wall.  Piezometer  tubes 
noted  at  6  ft.  from  wingwalls.  I 

Grag.a  revpr _ ir.  gonH  ^ - 1 


PERIODIC  INSPECTION  CHECK  LIST 


A- 3 


PROJECT  Site  8,  Baker  Dam 


PROJECT  FEATURE  Intake  Channel/S tructure 

NAME 

D.  LaGatta,  C.  Osgood 

DISCIPLINE  Geotechnical/Structural  Eneineers 

NAME 

S.  Mazur 

_ 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 


INTAKE  STRUCTURE 
a»  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 
b.  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


No  intake  channel. 


Low  trash  rack  at  riser  structure  is 
filled  with  debris. 


Galvanized  trash  rack  and  concrete 
surface  of  riser  structure  at  both  high 
and  low  stages  of  spillway  are  in  good 
condition.  Bottom  water  release 
structure  (outlet  works)  was  under 
water.  Trash  racks  need  cleaning. 


PERIODIC  INSPECTION  CHECK  LIST  ,  , 

A- 4 

P RO J ECT  Site  8.  Backer  Dam _  DAT E  May  17 ,  19  79 _ 

PROJECT  FEATURE  Control  Tower _  NAME  G.  Slanev _ 

DISCIPLINE  Structiiral/Hvdraullc  En2lneers _  NAME  S.  Mazur _ 


AREA  EVALUATED  CONDITION 


OUTLET  WORKS  -  CONTROL  TOV.TR 

a.  Concrete  and  Structural 

General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 
Service  Gates 
Emergency  Gates 
Lightning  Protection  System 


Outlet  works  (bottom  water  release 
structure)  consist  of  inlet  structure 
and  30"  ID  reinforced  concrete  pipe 
extended  to  riser  structure.  Bottom, 
water  release  structure  including 
mechanically  operated  gate  were  under 
water. 


Mechanically  operated  gate  and  control 
mechanism  are  housed  in  concrete  riser 
structure.  Gate  is  operated  from  roof 
of  riser  structure.  Gate  and  control 
mechanism  appear  to  be  in  good  oper¬ 
ational  condition. 


Emergency  Power  System 
Wiring  and  Lighting  System 


P RO J E CT  Site  8.  Bak 


PROJECT  FEATURE  Outlet  Structure/' 


DISCIPLINE  Structural/Hydraulic/G 


AREA  EVALUATED 


OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 


OUTLET  CHAl.'NEL 


General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Ca'vtitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  Holes 

Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 


PERIODIC  INSPECTION  CHECK  LIST 

DATE  May  17,  1979 


'  U.  LaGatta^  C.  Oseon.-? 

:  s.  M 

az 

ur.  G.  SJaney _ 

COjroiTION 


Concrete  discharge  pipe,  stilling  basin 
and  training  walls  are  generally  in  good 
condition,  except  that  concrete  wingwalls 
are  completely  separated  from  training 
walls  at  expansion  joints  (2V  or  more). 

Water  staining,  training  and  wingwalls. 


None  observed. 

None. 

None . 

Expansion  joints  at  wingwalls,  22" 
opening  along  training  wall;  plastic 
water  stop  is  cut  at~center  of  joint,  as 
can  be  seen  in  photos 


Riprap  in  good  condition 
None 


Condition  of  Discharge  Channel 


'Good,  channel  clear. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT_ 

Site  8,  Baker  Dam 

DATE_ 

PROJECT 

FEATURE  Outlet  Works  -  Spillway 

NAME_ 

DISCIPLINE  Structural/Hydraulic/Geotechnical 

NAME_ 

A- 7 


May  17,  1979 _ 

D.  LaGatta.  C.  Osgood 
S.  Mazur,  G.  Slanev 


AREA  EVALUATED  CONDITION 


OUTLET  WORKS  -  SPILLWAY  ^^^EIR,  APPROACH 
AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanding  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 
Rust  or  Staining 
Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Channel 


Good 

None 

None 

Grass  cover.  A  few  bushes  should  be 
mowed.  Area  damp  at  time  of  inspection 
at  left  of  channel.  Poses  no  threat  to 
dam.  This  facility  has  two  spillway 
structures;  concrete  riser  or  shaft 
spillway  and  auxiliary  earth  spillway 
located  in  left  abutment.  Both  spillways 
are  in  good  conditiorr.- 

Water  staining,  cracks  and  loss  of  motor 

in  concrete  surface.  PhotoA/<’’7 

None 

None 

None 


Good 

None 

None 

Grass  covered 


Other  Obstructions 


None 


PERIODIC  INSPECTION  CHECK  LIST 


A- 8 


DATE 


NAME 


NAME 


APJ;A  EVALUATED 


OUTLET  WORKS  -  SERVICE  BRIDGE 


P ROJECT  Site  8,  Baker  Dam _ 

PROJECT  FEATURE  Service  Bridge 
DISCI?Lr.;E 


17,  1979 


CONDITION 


a.  Super  Structure 

Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Under  Side  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Aligncent  of  Abutment 
Approach  to  Bridge 


This  facility  has  no  service  bridge 


Condition  of  Seat  &  Backwall 


APPENDIX  B 


ENGINEERING  DATA 

LIST  OF  DESIGN,  CONSTRUCTION  AI'JD  MAINTENANCE 
RECORDS 

PAST  INSPECTION  REPORTS 


PLAN  AND  DETAILS 


AVAILABLE  ENGINEERING  DATA 


1.  A  set  of  drawings  (36  sheets),  dated  October  1965, 
showing  plans  and  details  of  the  dam  and  appurtenant 
structures,  and  another  set  of  drawings  (5  sheets), 
dated  April  1976,  showing  changes  to  the  outlet  works 
structure . 

2.  Design  Data  including  layout,  hydraulic  design,  geology 
and  soils  reports,  structural  design,  quantities  and 
specifications . 

3.  Construction  Data:  including  as-built  plans,  job 
diaries,  surveying  records,  test  drilling  logs,  com¬ 
paction  test  results,  concrete  tests  and  certificate 
of  completion. 

All  of  the  above  are  on  file  with  the  U.S.D.A.  Soil  Conserve 

tion  Service,  Federal  Building,  Durham,  Nev/  Hampshire  03824. 


J 
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PAST  INSPECTION  REPORTS 


I 


MAINTENANCE  CIIIXKLIST  FOE  I’l.  F1.00:i  CONTROL  FTIV'CTURLS 


This  Maintenance  checklist  is  a  guide  £or  detemlnir.g  the  maintenance  required 
for  Public  Law  566  flood  control  structures  in  New  Hampshire.  It  doesn't  taVie 
he  place  of  experience  and  judgment  and  is  not  inclusive.  Items  of  a  difficult 
..ature  to  check,  such  as  principal  spillway  conduit  condition,  are  not  included. 
Intensive  checks  of  these  items  are  necessary  at  proper  intervals.  Review  of 

Built  drawings,  the  design  folder,  structure  history,  ai.d  previous  maintenance 
“ports  should  be  part  of  the  inspection.  Prompt  m.aintinance  is  a  vital  part  of 
Safe  and  effective  operation. 

xcept  where  othen/ise  indicated,  completion  of  this  form  may  be  facilitated 
/  ranking  maintenance  items  on  a  1  to  A  basis  where 


1  =  satisfactory 

2  =  satisfactory,  but  check  carefully  at  next  inspection 

3  =  requires  maintenance  this  season 

A  =  requires  immediate  attention.  /  , 

X'.  U  •  C  X 


■WATERSHED  Baker _ ^ _ SITE  8 _ 

■INSPECTED  BY  Gar-,'  Kerr,  Lvall  Milligan  (LUS);  Mike  Dar.r.ehv, 

X.  GENERAL  ITEirS 


DATE 


6-13-73 


Nick  Luhtala,  Rav  Venn i : J g c 


-(■SE-5-)— J 


I 


Access  Road.  . 

Site  Pencir.g. 
Traffic  Conditions. 
Vandalism  Control. 
Trash  Control.  . 


N/A 

-11 

1 

■.3  7 
1 


COMMENTS  Fer.ce  at  dam  continues  to  be  vandalized.  SAP  should  be  fenced  in 
for  safety.  Riser  has  holes  in  do^vnstream  end  wall.  Probably  due  to 
bullet  imoact. 


P.EEERVOIR 

Timber  stand  at  reservoir.  .  .  ,  , 

Debris  and  slash.  ...  .  .  . 

Sediment  level  in  relation  to  low  stage  inlet  . 

COMMENTS  A  lot  of  debris  at  riser  should  be  removed. 


/77 


A 


SOIL  CONSERVATION  SERVICC 
US.  UUt'ARTMCNT  OP  AURiCULTURE 


•  • 


2 


EMBANKMENT  AND  EXCAVATED  SLOPES 


(Report  riprap  and  vegetation  and 
erosion  condition  under  Items  4 
and  5. ) 


Emergency- 
Spillways.  , 

Dam  Dike  left  right—  (_ 


Other 
)  < 


Sliding  or  sloughing  1 

Holes  (rodent  and  other)  1 

(check  especially  at  embankments) 
Excessive  settlement  (embankments)  1 
Cracks 
Traverse 

Longitudinal  1 

Seepage  Tj  1 

Piping  y  1 

COMMENTS 


RIPRAP 


Displ.  Loss  Loss  Erosion  Break- 

of  of  of  of  down 

Rock  Spalls  Bedding  Found,  of  Rock 


Dam 

Upstream  berm 
Principal  Spillway  Outlet 
Embankment  Gutters 
left 
right 

Emergency  Spillway 

location _ 

location _ 

Watem^ays 

location _ 

location _ 

Outlet  Channel 

Other _ ^ _ 

COMMENTS 


1/Lookir.i',  downstream. 

IT/Cliock  especially  nt  downstream  face  of  embankments. 


3 


5 ■  VEGETATION 


Condition  of  stand 
(including  need  for  lime 
and  fertilizer) 
Undesirable  vegetation 
Drainage  (surface) 

Erosion 
Sedimentation 
Condition  of  planting 
Pest  control 
Fire  control 


Emergency 

Spillways  .  •  Outlet  Water  Other 

Dam  left  right—  Dike  Channel  way  ( _ ) 


COIiMEOTS  Brush  coming  in  very  heavy  on  emergency  spillway  and  dam.  Needs 
immediate  attention.  Rest  of  vegetation  looks  good. 


6.  EMBANKMENT.  STRUCTURAL.  &  OTHER  DRAINS 


-  _ .  Submerged 
Depth  of  Flow  - 

(in  inches  above  invert) 

Turbidity  of  Discharge 
(yes,  no) 

Condition  of  Protective 
Coating 

Obstruction  in  Flow 
(yes,  no) 

Animal  Guard  Condition 
Outlet  Condition 

Retarding  Pool  Elevation  (ft.  msl)_ 
Other _ 

COMMENTS 


Dam  .  .  Other 

left  right—  ( _ )  ( 


With  any  obstruction 
Without  any  obstruction 

With  any  obstruction 
Without  any  obstruction 

Outside 

Inside 


or 


(ft.) 


above 

below 


3  or  A  feet  above  L.S. 


I 


'  l/Look  i  nr,  do'.,T'.r,  trcaiii. 

■J/liichuIing  wave,  .surface,  stream,  manmade,  and  livestock  erosion. 


•  •  • 


•  ' 


RISER 


Caution  Be  extremely  careful  when  using 
ladders.  Check  condition  before  using. 

Ladders  are  sometimes  broken,  loose,  corroded, 
and  or  slippery. 

Use  safety  harness. 


Ladders: 
±osi:dQocsxi  out 


Condition  of  protective  coating  1  ; 

Corrosion  1  ;  Damaged  parts _ ;  Loose 

Other  . 


Concrete: 

out 


Trashracks: 
low  and  high  stage 


Manhole: 


Gate: 

including  lifting 
device,  stem;  guides, 
disc 

Safety  Items: 


Cracking  1  ;  Spalling  1  ;  Other  deterioration 
3 ;  Excessive  movement  (check  joint  at  riser 
and  conduit) _ ;  Other _ . 

Condition  of  protective  coatings  1  ;  Corrosion 

_ Damaged  parts  1  ;  Condition  of  fastenings 

;  Need  of  gratings  due  to  beaver _ ;  Safety 

condition  (protruding  fastenings,  sharp  edges, 
etc.) _ ;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ ;  Damage _ ;  Lock  operable _ ;  Other _ . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignm.ent  ;  Lubrication _ ; 

Operation _ ;  Other _ . 

Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 


COMMENT S  Outside  downstream  end  of  riser  has  surface  holes  (bullet  rr.avbe) 

Steel  not  exposed.  Difficult  to  see  L.S.  trash  rack  well.  Did  not  so _ 

down  riser.  Recommend  checking  riser  interior,  gate  operation,  and  conduit 
at  suitable  intervals. 


I?<PACT  P.ASIN.  SAF.  BOX  TNT T ,  Sc  MTSCF:T.LANE0!'S  CONTRETR  STRtJCTnRl'.S 
(specify)  SAF _ _ 


Concrete: 

inside  and  out 


Trashracks : 

low  and  high  stage 


Gates: 

including  lifting 
device,  stem,  guides, 
disc,  flap 

Structure  Drainage: 


Cracking  3  ;  Spalling  1  ;  Other  deterioration 

_ ;  Excessive  movemenc  (check  joints) _ ; 

Waterstops _ ;  Joint  sealant _ ;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Need  of  gratings  due  to  beaver _ ; 

Safety  condition  (protruding  fastenings,  sharp 
edges,  etc.) _ ;  Other _ . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignment _ ;  Operation _ ; 

Lubrication _ ;  Wood  decay _ ;  Other _ . 

Report  under  “Embankment  and  Other  Drains" 


Structure,  Railing, 
Grates,  Barriers, 
etc. 


Safety  Items: 


Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  Fasten¬ 
ings _ ;  Wood  decay _ ;  Safety  condition 

(protruding  fastenings,  sharp  edges,  etc.) 

;  Other _ . 

Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ Other _ . 


COMMENTS  Top  of  SAF  wall  cracks  should  be  sealed  with  flexible  caulking 
or  coating  (not  changed  from  before,  however)  to  prevent  further  cracking 
by  freezing. 


CHANNEL 


Stream  obstructions.  .... 
Debris  in  stream.  ..... 
Sediment  bars  controlled.  .  .  . 

Plunge  pool  stability.  .... 
Fish  habitat  appurtenances  .  .  , 

Riprap  —  Report  under  "Riprap"  (item  A) 


COMMENTS 


y.M’-rTEVA:  CE  ch'-'c:-:t  ist  for  fl  56a  flccd  cn-ciROL  etr'-Cti  pes 


T'“Ij  nainten-incfc  checklist  is  a  guide  for  deterr.iir.ir.g  the  rr.ainter.ance  required 
t  r  Public  Lee’  566  flood  control  structures  in  New  Kac.pshire,  It  doesn't  take 
tne  place  of  experience  and  judgr.ent  and  is  not  inclusive.  Iten's  of  a  difficult 
nature  to  check,  such  as  principal  spillway  conduit  condition,  arc  not  included. 
JBtensivo  checks  of  these  itens  are  necessary  at  proper  inter'.'als.  R.cvicw  of 
,  Built  drav.’ings,  the  design  folder,  structure  history,  and  previous  naintenance 
reports  should  be  part  of  the  inspection.  Prompt  maintenance  is  a  vital  part  of 
fe  and  effective  operation. 

L..cept  where  otherivise  indicated,  completion  of  this  form  may  be  facilitated 
by  ranking  maintenance  items  on  a  1  to  4  basis  where 

1  =  satisfactory 

2  =  satisfactory,  but  check  carefully  at  next  inspection 

3  =  requires  maintenance  this  season 

4  =  requires  immediate  attention. 


WATERSHED _ 

iSPECTED  BY 


GENEILkL  ITEirS 


SITE 


Access  P.oad. 

Site  Fencing. 
Traffic  Conditions. 
Vandalism  Control. 
Trash  Control.  . 


RESERVOIR 

Timber  stand  at  reservoir.  .  .  .  , 

Debris  and  slash.  ... 

Sediment  level  in  relation  to  low  stage  inlet 


COMMENTS 


.<2/  7 


QSCIL  COSS’-IPVATI 
I  OfiPAF^TN’£N 


2 


3 


t 


VEGETATIO:! 


Dam 

Emergency 
Spillways  ^  . 
left  right— 

Outlet 
Dike  Channe 

3 

«3  _ 

_ 

_iL 

jSl  _ 

/ 

/  _ 

Ill 

Hh 

(AM. 

ZI 

Condition  of  stand 
(including  need  for  line 
and  fertilizer) 

Undesirable  vegetation 
Drainage  (surface) 

Erosion  2/ 

Sedimentation 
Condition  of  planting 

Pest  control  _  _  _  _  _  _  _ 

Fire  control  _  _  _  _  _  _  _ 

C0^^^! ENT S  ,9jsr 


9 


y 

^44  >g>/v 


EMBANKI'IENT  ■  STRUCTUR.AL .  E-  OTHER  DR.AIMS 


Depth  of  Flow 
(in  inches  above  invert) 

Turbidity  of  Discharge 
(yes,  no) 


With  any  obstruction 
Without  any  obstruction 

With  any  obstruction 
Without  any  obstruction 


Dam 

left  right' 

JL 

rv/*  ^/^» 


1/ 


other 

)  ( 


Outside 

Inside 


Condition  of  Protective 
Coating 

Obstruction  in  Flow 
(yes,  no) 

Animal  Guard  Condition 
Outlet  Condition 

Retarding  Pool  Elevation  (ft-  msl) 
Other 


-Cl  -J- 


or 


(ft.) 


above 

below 


COMMENTS  JD  yOr 

//U>Af  4Ai  «g>.g  iTir.  p/^syr _ 


;  1,  Looking  do^NTis  troam. 

[  Y/Including- wave,  surface,  stream,  manmade,  and  livestock  erosion. 


RISER 


Caution  Be  extremely  careful  vhen  usin^ 
ladders.  Check  condition  before  using. 

Ladders  are  sometimes  broken,  loose,  corroded, 
and  or  slippery. 

Use  safety  harness. 


Ladders : 
inside  and  out 


Condition  of  protective  coating _ ; 

Corrosion _ ;  Damaged  parts _ ;  Loose 

Other 


Concrete:  Cracking _ ;  Spalling  Other  deterioration 

inside  and  out  j^_5  Excessive  movement  (check  joint  at  riser 

and  conduit) _ ;  Other _ . 


Trashracks : 
low  and  high  stage 


Manhole : 


Gate: 

including  lifting 
device,  stem,  guides, 
disc 


Condition  of  protective  coatings _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fastening: 

_ ;  Need  of  gratings  due  to  beaver _ ;  Safet; 

condition  (protruding  fastenings,  sharp  edges, 
etc.) _ ;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ ;  Damage _ ;  Lock  operable _ ;  Other _ . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignment _ ;  Lubrication _ ; 

Operation _ ;  Other _ . 


Safety  Items: 


Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 


COMMENTS  OaJA/a^  . 


^  /Lll^  _ y  <  rJ  . _ _ _ _ 


IMPACT 


I MLPT 


(specify )_ 


Concrete; 

inside  and  out 


Trashracks : 

low  and  high  stage 


Gates: 

including  lifting 
device,  sten;,  guides, 
disc,  flap 

Structure  Drainage: 

Structure,  Railing, 
Grates,  Darriers, 


Safety  Items: 


Cracking^  ;  Spalling  /  ;  Other  deterioration 

_ ;  Excessive  n'.ovement  (check  joints)  ; 

Waterstops /  ;  Joint  sealant  /  ;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Meed  of  gratings  due  to  beaver _ ; 

Safety  condition  (protruding  fastenings,  sharp 
edges,  etc.) _ ;  Other _ . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignment _ ;  Operation _ ; 

Lubrication _ ;  V/ood  decay _ ;  Ctiier _ , 

Report  under  "EmbanVur.ent  and  Other  Drains" 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  Fasten¬ 
ings _ ;  V.'ood  decay _ ;  Safety  condition 

(protruding  fastenings,  sharp  edges,  etc.) 

_ ;  Other _ . 

Condition  of  warning  signs _ ;  Condition  of 

safety  equipm.ent _ ;  Other _ . 


COMMENTS  /■O  tS 


£3  JS  ,4 


Stream  obstructions.  .... 
Debris  in  stream.  ..... 
Sediment  bars  controlled. 

Plunge  pool  stability.  .... 

Fish  habitat  appurtenances 

Riprap  --  Report  under  "Riprap"  (item  4) 

COIIMENTS 


RESEHVCIR 


PHOTO  NO.  2  -  View  of  principal  spillway,  riser  and 
Dortion  of  reservoir. 


PHOTO  NO.  6 


View  of  downstream  slope  of  dam  from 
left  abutment. 


PHOTO  NO.  7  -  View  of  riser  and  covered  top  high 
stage  inlet  from  dam. 


PHOTO  NO.  12  -  View  of 
a  portion  of  SAF 
stilling  basin  and 
outlet  channel. 


PHOTO  NO.  14  -  View  of 
separation  between 
right  training  wall 
and  wingwall  of  out¬ 
let  works. 
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